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trolytic membrane wherein oxygen is supplied to the cathode and a hydrogen gas containing carbon monoxide is supplied to the 
anode, characterized in that the cathode comprises an electroconductive porous substrate and, carried thereon, platinum or a plat- 
inum alloy and a proton-conductive ion-exchange electrolytic polymer, the anode comprises an electroconductive porous substrate 
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further has a proton-donating substance carried thereon. The above fuel cell allows the suppression of the poisoning of a catalytic 
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although it has an anode carrying platinum or a platinum alloy as a catalytic electrode, which leads to the achievement of an improved 
output. 

(57)gSfc:*S&!?8KJ:;ftlf. ?a h M5«tt>f * V- K t TJ - Kfc £EK L. ±IB 

TJ- Klc^P b VTKZ&&mm<&&ZtiZo C<B<*: ?fc«»m®lc<fc*U;f . 



WO 2004/066423 



7JP2004/000385 



1 

m m m 
mnmm 

10 

MIC C©«k3fc*m*m§«JBb;fcD* XBffliWfcSHttUT, ffl*£lRlJt;5 



WO 2004/066423 



7JP2004/000385 



2 

c/A#^k:rasnsa*©a^^adKj^aafe*nTVis*«> b*>u *«k:*©8& 

10 ^X4»©-ttfl2fiH(5«K*<S«-r* -^fcl^nTl/^^ 2003-519 

20 £*e«u ±fB*v-Hfctt* (xtta&o *#*&u ±tary— Pte— 
25 tsiwift^ns. 



WO 2004/066423 



7JP2004/000385 



3 

D7J^>ttlit) $fflV^-^hi:U JinSi»«tt^?L«»*f WX-fc m 



WO 2004/066423 




YJP2004/000385 



4 

&fc©-m&v>. 

t^T#So b^u 7V-F©«sto&*fctt. 7;-M^Dh>WiS$*t5 

15 (a) ^oh>fi 

(b) ^□h>*t«Sttft^fli©*i 

( c ) y n h >^t h'-ys nfctitti^fffljjt* 
3n§fc©TW:&v>. 

Hum Atst^©^*;^^*^ -m*mTfej:<, #msm-c%j:<, is 
z\(D&5tsmwmz. 7mm. ao^x rhns, ->7;s> 7syi^©ti 

g^bTWT'fe.fcV*. 



WO 2004/066423 




VJP2004/000385 



5 



; E/7Mn», ty^n^fS, t/^DDm 7-fc^;n£®L - 

3, s-p-hu&smm. w)>m. o-^nngim P -^hn^is 

Wts m-^hn^im h'J^f«St> m->7;gl 
5 - X 5 J U- U o - * h * ->5fif p - ^^'>SISS. ^ >7 ; ^ 

— XfV>^75>-N, N'-— W> Ifl/>773>-N, N, N'„ N'— 

>m> i-7 p n/^>x^*>E i-7^>7;i/*>^ i-^-9->x;^>m, i 

x;i^>m> ^>-tf>x;i/^>m, x^i/>x;i/^>m, p- h;px>x;v^>^ ± 
7^^>x;i/^>m, u>m^^;k u>txf;K >j>i!7nt:;K v>m.7?-n# 
20 ou>ss : 6/7M;i'XXfm u^^pwk u^m^x^K 'j>g{^7at: 
;k u >s^7*?;i^®'J >n^7;^^xxf;i'i, *7^>mpWk *x#>& 
x^;k *7*>m7nt!;k ^7.^>^^;i/^w*7.^>'m ; &>'T;^;i'XX5 i ;i/ 

*56Wfc«fcn«, mmmt, jut***** xji^>»ak 



WO 2004/066423 



7JP2004/000385 



6 

u ^ * u * u - 2 - 7 9 u s h - 2 - * ?-)i7n n>*)Vfc >n, 

B£> *92V)Vm* -TU^OWts Hz;i/75>, 2 -tf-^fcfU >>>> 4- 

m#m£>fo, N-if— ;nf du H>/N-if^;i/tfDU h*>x;V5jN>m*M-&^ n- 
E-;Hfny F>/2 -7# u;i/7S F- 2 -^fJ^n/i>x;^>SI*i^ 7 

7^UJV75 H-2-*^:/n/1>;*;P*>fc&fi'&#» 7 ^ U ;KT ^ F/ 1?— ;i/X 



WO 2004/066423 



7JP2004/000385 



7 

75 F;UP# T^U;i/T3 H/2-7^U^75 

>X;i/^>m*S-&#:> 7# U h U n>/\*=JVX)V*>W&im&fa T# u n- h 

n-h 'J ;l//2 - 7i7 U ^75 F - 2 - ^^7"D;i>^M>^i^ N-fcfr: 
Wfc, C©±5 fcttttS**t5*I^#* 6&S#U ^-Wt *<Dm& 

* >5s^»^#i> craw s - & o 

-?-Wt*7)V* 'J fcKffi ±fB#U^-m^JtlH7;^ U3WWfc&»6*l^s"r 

£©m> 7;i/*'j7K^^^#-r^7;i'*u*iS*?K^bT, *©«#*&*8e>n 

i^-e#^, 0 ^t>«iO#fiH> rmeq/g (5USi/g)j T$?>. 
Te qj fci* Bft*ia£R*©S**wb, Tmj ttl/1 0 0 0 ^wTSSfflR (5'J) 



WO 2004/066423 



7JP2004/000385 



8 



(1 0 4 + 4x) /x 
1/ (1 0 4 + 4x) /x = x/ (1 04 + 4x) 
1 0 0 Ox/ (1 04 + 4x) 

;i/X;i/*>«#m^#©^:fr>38^*£0tf>&9. 2 6m e q/ g £ 
£#T^S 0 HiC, e^X^*^®^***^ 10, 0. 2 0RtfO. 50T 
feStt, *M-&#O^^->S5«MS*a*tl^n0. 96meq/g, 1. 91meq 



(I) 




(I) 



1 0 4 (1-x) +108x=104+4x 



WO 2004/066423 



9 



7JP2004/000385 



10 /gOTTSIi. 

Sine fcl^SnSt>©Ttt^Vi.*5fiWfc*ViT,±K*W«tt^V 2^7^-- 
^Dy^U-fV 2/7*— h o T J; v> 0 £ © «fc "5 a v 2 # U -f V 5"7 *— h 

a y ^flflW*«-r V 5/7*— hS*^ 6JBU»bT-f V 5/7*- hg£f?£b> £ ©-T V *>7 



WO 2004/066423 



7JP2004/000385 



10 

turn «r5>t^*«*aws^*5W*b<, wttf* h'Jx 

15 7->J X ^7xXJl/75X 7xXl/>i?75>, MW$»©«fc"5fc3Sr#l*75>» 

^^n^^/*©^^®^^-?-^©, hps, #d 

20 ^ >, #U73h\ #>M5F» ^Ux-fJK ^tWJV-^, 

j:oTxhnS*75yStl7ct5i:ifci^t^li#?)i:t^l?t§. 



WO 2004/066423 



7JP2004/000385 



11 

tesn*. z.<Dm4WLit*; >^^>m^mr *#ur=u> (b) ra*ft?£ 

sStefcVvr. *f*>5^^Stt«"fe5+; ^KliO^'J 7-'J > (c) tlUCT 
SlUKl, £nS©#U7-U> (b) £ (c) tt, #^t»fc*Vvc % Ifttl 

Sns. ^©«k5Cl/T, pl^tttS^, BP"fe, H-^WJ7-'J> (d) 



WO 2004/066423 



7JP2004/000385 



12 
H 

H 



| 2HX 
H H 




?y*^Oil^t«. H©*^>93?*;W4, *5CW?^4»ttSfil^&®fc» 
\zW&-?Z7-*>£m&-?2>o ilOi5tUT, S»U7rU >0^t;H-tf> 



WO 2004/066423 



7JP2004/000385 



13 




^iStt^Tfc^Ofi (b) Xtt (c) £<DM£*#Pa^t-S££fcJ;oT, 




*%Hj^i;n^ ^Ocfc^^^n h>mm&mmz. '>&<tfc7/-h*i«$n 

10 ^ofiiii o om-isbk^lt, 10-1000 OMg&^HT&^o 

- H©**©^»+^C*6tlf , MX. 1 0 0 0 0MIH$<fci9*>#^i£Wu 

15 



WO 2004/066423 ^^T/JP2004/000385 

15 

IB** 6 fc±IB?- 7 -f * >*Hfi® * >€ittfe» £^g£ "tirfc % ©4>, # 

33V>T«U — 10~5000p pm©ttfflT?^trBfe5l****RWt UTfe, 

sfc> *Km\z&z>mnnm<Dftwmmz, mi%. otoitso, i5~i2o<c 



25 m«±CDfiJffl"BJ|g'l4 



WO 2004/066423 ^^T/JP2004/000385 

16 



EC— 2 0 — PTC) 18 0mg, ittt«>^7'^3 6mg, ^'J7yftlf- 
Ut ; >2 4mgS.^N-p<^-2-tfDU F>9 4 Omg^Wtjl^lT, 
10 XhtUfc. £©^-7. h©— g&£2. 3 cmft©^J-^>^-A- ORb (4*) ST 
GP-H-90, m»2 6 0Atm) ©fr®±K:«U 8 0 6 0 £f H M&bT, f£ 

15 ?>^-^^^-> (a»iaso osiisjrji'n- (7;i/Fu y^tt«) 

8o^T3om iraafcu ibbs-st* jt7-#>^-/i-±fc«ffiiWKJi***r** 

y^©^uyx^;i/^y^u>©m-d7i/^-;PM ; £?WTb, 8 o*ct?i 2 o# 
20 mmmvx, muk^it. z(D&&m%x~#>^-K-iz&^T, ^U7x-;^/ 

&ffi#*®©±te#U 7x.-)V*;*rW >£fflJ*Sia\ ■$Z\Z*r<D±.\Z+yjJr><D 5 

ftais-erfc. c©«k5KibT#6nfe«i*e^iiK:Hjeb, 6m«7KM4 , (-t> 

25 -0. 2V (MSCE) T?3 0#IHJ*«®7gU #U *tfU >&nM 

tf>^bx, ^©^u^xzi;i/^y^+>-u>^?iiS^ : &ffi^^-&fe^ ^*#ffl^T, 8 

Z. © <fc 5 \z b T# 6 nfc* V — H i: 7 — H i © M K y n h >E#i4-f * >38&«fi? 



WO 2004/066423 



7JP2004/000385 



17 

>saMG**#*** z\n*m ^xumm (D^mommnm-tfr&m.frtixrco 

itmm^it7 5/2 5, -W^2 0 0 p pm^Ttfo) §5 0 0 mL/^om^X' 

V{C*3ViT3 3mW/cm 2 X$>-ofc 0 
10 HiS^ 2 

n&x-tfy-Jyvzn^ okhxi^ 0/1 o-pt/ru) 

12 0mg, itttM>^7-^9 6rag, #'J7^H- , Jf>2 4mgM 
-j*^- 2 -tToU F>9 4 0mg£^fcTjS?#2g'&UT* ^-Xhtbfc. £<D 
15 XhO- ffl&MMMl t|^D2. 3 cmftO^I- #>^— A*— <DJt®±fc^fi?U 

-;i/f-^A^©ffiiitt3mg"efc9fc. #^t?> ^©e^-;i/^-^A^SJt 
;p f U y^&iiD sa^u 8 0<CT3 0#f^ inJRU S£^£i±fc^ 
z. <d ct 5 1 5 nfcr y - f t ±ib«^j 1 1 mm\z vxm s nfc# v - f t © 

25 FIC»7^^>1 (^7j?>tt^^^^->l 1 2) §St, &M£JBV>T, MS 

4 otTti^^s 0 omL/^o^T^v-F^^-r^t^ic:, 3jnS3§}tK4 



WO 2004/066423 




7JP2004/000385 



18 



o < tx*7km/-wnmmm.&tfx wmz-mmM^tki 5/25, -mtmm* 

2 0 0 p pnr&tO §50 OmL/^ffl^T'Ty-HicMlfc. #*&#XJBE:&«fir 
JSEtbfc. C<D««lCDttJ*«5*tt> «JE0. 4Vi:*^T3 6mW/cm 2 T&ofco 

V>T9mW/cm 2 Xft-otCo 

1000 ozm^tcztt. 4M^m^a^b^ofcjii:^«, *M#!i2 t^mc 
door/ — 1**^*— i/4>o2N^u t*n;v7>;i/^>^7KM^«J*u, ^©t^* 

Ufc. 1 2Bt»gbfc^ T/-K£I&DtBU OT^#*bfe^U tf-;i/ 

x;i/^>m§^--A°-^^-;i/}c^T! s ^«9^i^ Mti^W*, 8 0^:^x3 

O^^Ufc. ±ffl#'J tfn;VX;^>m^l'^->32m#S«9. 3meq/gT$ 
25 &o 

\,*x, mmmi tmmizvx, ^ y - f 1 7 / - f tont-^n h >feitt^ 

«»SlibTtit7^ft>lS (^^>%tm±7^^>l 1 2) M^ffi 



WO 2004/066423 



7JP2004/000385 



19 

zLomnnt&^fr&MnnmmmmK.m.fr&fr, ±)vmst2 sttu rorag&ft 

5 c C-T?**/-m'fb^m?i-&^X (7Ki/-t« : EM7 5/2 5, -^b^Si* 
5 2 0 0 p pnr&tO £5 0 0mL/WJ^7y- KKMfbfco {«S#Xffi7j«a 
EiLfc. ffi^gm, MEEO. 4Vt^T12 0mW/cm 2 T&D* 

«JE0. 6 5VCM^T6 7mW/cm 2 T35o&, 

7. Ome q/g-e&£. 

jiwB© J; ^ tc lt# enfc7/-F ii^ssM 1 1 nm\z ut# s n7c# v - h v> 
t©«m«ft*^*«R»*ftffHKSeic3ja*ii*., -fe;Ham2 5 , C£U MSisai 

20 3 5tT't^7S: 5 0 OmL/^tj-a-f* V— HfcWTSfc^lC, inH3§}&m3 
5t;T**/-«fclft*iB'&#* (**/— it^SR^Wt 7 5/2 5, -flMfcift** 
2 0 0 p pnr£tf.) £5 0 OmL/^OW^TrfV-FfcfM&bfc. «#XJE7J«3r 
JBEtbfc. £©«fi©ttJ:&*&«» mffiO. 4Vfc*^T10 0mW/cm 2 T'&D, 
mjEO. 6 5V^ViT6 1mW/cm 2 Tfeofco 

25 Jtttfll 3 

^SS^J3 fc*3V>T, *-#>^-/V±tiW«l^tt§7y- H* 2 N#U tf 
>|?7KittK^U*!5^ fcMS> -r^TlW|#fcbT, 1I-7DK 



WO 2004/066423 



7JP2004/000385 



20 

2 0 0 p pm^tfo) $50 OmL/^©«-&lfTy-Hfc^bfcc #^#XJE*fcm 
JBEibfco ^(DnMomti^mt. n&0. 4Vi:^T3 0mW/cm 2 « 
ffiO. 6 5 Vfc&^T'b, 3 0mW/cm 2 T^L 

©tt#-tf>:^^f&* (*iXV^7 hn^A%hMEC/'2 0/1 0-PT-RU) 
120mg, |«tt*-#>^7>^9 6mg, p-7i;-JWW>f /^7>^ 
ItMiiTkM (/Mftflt (*) lf«4 5. 9 W#TS2 2 0 0 0) 
2 6 lmg, yD^^^HV^-bAQB-l 0 2 (H*^'J #1/^ >Ii (HO 
1)8 5 0mgR.tfN-7WV-2-fc!ay H>3 4 4 0mg§?tmi«I^bT, 

-©it®±^^U, 1 5 0-CT6 O^UD^bT, 7n^#U 

•p t p - 7 x y -/wx/w* >m/ #9 y ^ mmy x / — ;wfoKBfe»i:*«R^sfTt)* 



WO 2004/066423 



7JP2004/000385 



21 

2 0 < CT7K^/-M«mS'8r^X WcJU/ziKftft*^*? 5/2 5, -HKflslft* 
$2 0 0 p pnr&tf.) £5 0 OmL/#©W&W/-Ffc#J&b&. flUfrtfXEEAW: 
SJEtbfc. ZlOWlbOtti^ttft^MS 0. 4Vl:*^T6 0mW/cm 2 T&ofco 

&«0. 4VI^^T5 0mW/cm 2 TfcoT, aili|toOmtttt<n5 fcOT 



15 



WO 2004/066423 ^) ^^T/JP2004/000385 

22 

m ^ <d m m 



10 2. b 

(a) ^nh>tt 

(b) ^nb>®ttSttMto«t 

(c) h>|7H-^n&ltit»M«li 

15 



4. h>iiwf 7.;^>m*s isms, u>»»r^*x 

20 

25 



8. #yTH**U. 6me q/g^Jb©-f^>^^S^*t-^ i fo©T'a5^lf^5 



WO 2004/066423 




^^T/JP2004/000385 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000385 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01M4/86, H01M4/92, H01M8/10 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01M4/86-H01M4/98, H01M8/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2002-203570 A (Nitto Denko Corp.), 
19 July, 2002.(19.07.02), 
Full text 
(Family: none) 


1,2,4-8 


X 


JP 2001-110428 A (Matsushita Electric Industrial 
Co., Ltd.), 

20 April, 2001 (20.04.01), 
Claims; Par. Nos. [0021], [0032] 
(Family: none) 


1,2,4-8 

j . 


X 


JP 10-334922 A (Hitachi, Ltd.), 
18 December, 1998 (18.12.98), 
Claim 3; Par. Nos. [0025], [0034] 
(Family: none) 


1-3 



I x I Further documents are listed in the continuation of Box C. 



□ 

See patent family annex. 



Special categories of cited documents: «*T» 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
13 April, 2004 (13.04.04) 



Date of mailing of the international search report 
27 April, 2004 (27.04.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Fftcsnnj1e.NOr 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000385 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P/X 



P,X 



P,X 



P/X 



P,X 



JP 2004-47244 A (Mitsui Chemicals, Inc.)/ 
12 February, 2004 (12.02.04), 
Examples 2, 3 
(Family: none) 

JP 2004-63137 A (Mitsubishi Rayon Co., Ltd.), 
26 February, 2004 (26.02.04), 
Full text 
(Family: none) 

JP 2003-203641 A (Nitto Denko Corp.), 
18 July, 2003 (18.07.03), 
Full text 
(Family: none) 

JP 2003-203642 A (Nitto Denko Corp.), 
18 July, 2003 (18.07.03), 
Full text 
(Family: none) 

JP 2004-87272 A (Nitto Denko Corp.), 
18 March, 2004 (18.03.04), 
Full text 
(Family: none) 



1,2,4-8 



1,2,4-8 



1,2,4-8 



1,2,4-8 



1,2,4-8 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



m 



H^WIS#-§- P^T/ JP2004/000385 



a. ftm<Dm-rz>$tm<Dftm mrnnfm (ipo ) 

Int. CI 7 H0 1M4/8 6, H01M4/92, H0 1M8/10 



PalESrfTofeS/MSSm (B§84#fWHi (IPC)) 

Int. CI 7 HO 1M4/8 6 — HO 1M4/9 8, H01M8/10 



B*B&B*r£2& 19 22-1 996* 

B^m&wismmmsm 1971-2004* 

0 *Bfifl3lffl9i$&4R 1994-2004* 

BxmnmfBimmfa'jm 1996-2004* 



HBRHiaE-ettfflUfc*^— ^"<*- * *0>*8s fESfcifiUI b^ffliS) 



c. 



Hiatus 



X 



X 



JP 2002-203570 A (0lSl«S;#|t) 2002.07.19, 
JP 2001-110428 A (t2rT«^mH^^±) 2001.04.20, 

mm^mm, 100211,10032] 

JP 10-334922 A (flc^tt H fflRfTO) 1998.12.18, 
f»^3g3, [0025], [0034] (7r5!J-ftU 



1, 2, 4—8 
1, 2, 4—8 
1—3 



TEJ H»W»BlW«>ttW**:ttWeaE>6*«, BfttfUHB 
TLJ fi^*»^JIUftSrJMi-*XlBltXttft«o*l»©«ff 

roj PKciSK, 4Wfl, S^fcWJfe-TS^ 

TPj BBttUHBttTC, a*o«5feMI©^aioasSli:**liW 



© 0 ©^Ki^StLfcXift 

ryj ^^BiJlofes^-efco-Cs S^S:»i:fi3i©i^ 
r&j i-^yh77 5y-M 



1 3. 04. 2004 



BfcHIMW? (ISA/JP) 

am* 100-8915 

m^WB^* J iiHT I 4# 3 % 



4X 



9 2 7 5 



®fg#-$- 03-3581-1101 3 4 7 7 



i^PCT/ISA/2 10 (12^) (2004*1J) 



m 



^tti®#-5§- PCT/JP2004/00038 5 



PX 
PX 
PX 
PX 
PX 



JP 2004-47244 A (^^fc^5$£?*fc) 2004.02.12, 
92, fO£#l3 (7r5y^U 



JP 2004-63137 A (£IW3«^lt) 2004.02.26, ^SC 
JP 2003-203641 A (Blllt^#tt) 2003.07.18, 
JP 2003-203642 A (0lll^#tt) 2003.07.18, ^ 
JP 2004-87272 A (Bltltt^lfc) 2004.03.18, ^fc 



1, 2, 4~8 
1, 2, 4~8 
1, 2, 4~8 
1, 2, 4~8 
1, 2, 4~8 



JUSCPCT/I S A/2 1 0 (*2-<— $*D|*#) (2004^11) 



